HD occurs in adolescent males with insidious onset unilateral upper limb distal weakness and muscle atrophy with variable periods of progression and spontaneous arrest. The disease progression is halted by early diagnosis and conservative management with cervical collar. Bilateral involvement in HD is considered to be a severe variant [2] .
Introduction
Hirayama disease (HD) is a dynamic compressive ischemic cervical myelopathy, due to disproportionate growth between the vertebral column and dural sac. The natural course of disease is of limited duration (16.8-73.2 months), that is, it is a self-limited disease [1] . Classically,
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Ann Neurosci 2016;23:56-59 DOI: 10.1159/000443557 57 height ratio of 13.1. Higher mental function and cranial nerve examination were normal. Motor system examination revealed atrophy of rhomboids, supra and infraspinatus, serratus anterior, pectoralis, muscles of arms, forearm and small muscles of hands. Atrophy was more in the left side compared to right side and there was relative sparing of brachioradialis on both sides ( fig. 1 ). Tone was decreased at all joints of both upper limbs. Power assessment revealed MRC grade 2-3 across all joints in both upper limbs. Scapular winging was evident more on left side. Biceps jerk was 1+ with absent triceps and supinator jerks on both sides.
Polyminimyoclonus was seen in fingers of both hands. Motor system examination was completely normal in lower limbs with normal flexor plantar response. Sensory system examination was also normal. There was no evidence of any cerebellar or extrapyramidal system impairment. Systemic examination was also normal.
His biochemical and hematological parameters were normal. Nerve conduction study (NCS) revealed normal sensory nerve action potentials (SNAPs) in bilateral median, ulnar and radial nerves with reduced compound muscle action potentials in bilateral supraspinatus, infraspinatus, biceps, adductor digiti minimi (ADM) and abductor pollicis brevis (APB). Electromyographic (EMG) study found large amplitude polyphasic muscle unit action potentials with reduced recruitment and spontaneous activity in the form of fibrillation and fasciculations in bilateral biceps, triceps, ADM, APB and rhomboids. NCS and EMG studies were normal in lower limbs. They suggested the possibility of anterior horn cell disorder confined to cervical distribution with no evidence of any conduction block. MRI of the cervical spine with dynamic flexion study with gadolinium contrast was done revealing findings suggestive of HD ( fig. 2 ). He was managed conservatively with neck immobilization by hard cervical collar and physiotherapy. Patient was kept under regular follow-up. The patient's symptoms have been static during the 6-month follow-up.
Discussion
HD, also called juvenile muscular atrophy or monomelic amyotrophy of upper limb, is an uncommon disease often seen in India and Japan [1] . Typically, it presents in adolescent age group with male predominance and asymmetrical distal pure motor, lower-motor neuron-type weakness. Usually, it progresses over 3-5 years, 58 thereafter becoming static unlike other motor neuron diseases that are usually relentlessly progressing. The most commonly affected segment is C7-T1 with some spill over to C6 level. Although typically HD is asymmetrical in onset and severity, it has been observed to be symmetrical in up to 10% of cases as reported by Pradhan [2] . Rarely HD can involve more proximal muscles of shoulder and arm alone or along with distal muscles [3, 4] . Most of such cases are unilateral. In our case, the patient had weakness and atrophy starting from distal muscles and extending to proximal muscles up to periscapular muscles. Also, he had severe involvement of periscapular muscles with prominent scapular winging, which is very rare for HD. The most commonly proposed pathophysiology for HD is the anterior displacement of the spinal cord and dural sac causing apposition of cord over the disc and posterior spinal ligament. This vascular insufficiency leads to ischemic changes in most vulnerable anterior horn cells leading to symptomatology of HD. Repeated injury to cervical anterior horn cells leads to spinal cord atrophy. The reason for the anterior dural sac displacement is said to be due to difference in the rate of elongation of dura and the vertebral column. During the growth spurt in adolescence, the vertebral column elongates more compared to the dural sac, thereby stretching and tightening and thus weakening the normal attachment between the dura and vertebral column. This tightening increases during flexion, and hence, the dura get further separated from vertebral column and displaces forward.
The differential diagnosis that has to be considered in a typical distal presentation of HD is radiculopathy and neuropathy. Among radiculopathy, compressive radiculopathy can present with unilateral or asymmetrical involvement affecting C8-T1 roots with absence of sensory loss due to overlap by adjacent roots, and NCS can have normal SNAP strongly mimicking HD. But the positive sensory symptoms like parasthesia and radicular pain help in differentiating. Lower cord brachial plexopathy can also present similarly but sensory loss and absence of SNAPs in NCSs is common. Among neuropathies, multifocal motor neuropathies with conduction blocks (MMNCB) and lead neuropathy can present as pure motor upper limb predominant distal onset asymmetrical weakness. While finding of conduction block and demyelinating pattern in NCS help differentiate MMNCB, occupational history of lead exposure and raised serum lead levels help in diagnosing lead neuropathy. Syringomyelia can sometime present without typical dissociative sensory loss and hence present similar to HD but usually will be symmetrical and MRI can differentiate the two.
MRI cervical spine plays the most crucial role in diagnosis of HD especially dynamic flexion extension with contrast. MRI cervical spine may show cord atrophy at lower cervical level. Occasionally, there may be very subtle cord atrophy or no atrophy at all there by leading to false negative results. Flexion imaging of MRI cervical spine typically shows forward displacement of the posterior dural wall and a well-enhanced crescent-shaped mass in the posterior epidural space of the lower cervical canal which disappears once the neck returns to a neutral position [5] . MRI cervical spine revealed the detached posterior ligament from C3 to T1 vertebrae and maximal compressive effect from C4 to C8 spine ( fig. 2 ) , which explained the peculiarity of findings in our case. There is arrest of progression of disease after the initial period of progression. Since HD is a flexion-induced injury to the cervical cord, immobilization with hard collar halts the disease progression. Most of the cases either become static or may improve after wearing the collar. Duroplasty is advised in patients who have progression of disease even after conservative treatment. Although there are various surgical procedures aimed at correcting dural tightening, the results are inconclusive as the number of cases is limited.
Conclusion
Thus, it is very important to consider HD even when the disease is symmetrical or involves the proximal muscles of arm and scapula. In clinical practice, a patient presenting with symptomatology suggesting motor neuron disease, a diagnosis of HD gives the patient a good prognosis compared to other forms of motor neuron disease. The diagnosis can be confirmed by MRI, and it is important to request for dynamic flexion/ extension images as the findings can be missed in neutral position.
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